This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY, 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 





-t 
/a 



— /2 




EP0284884 Bl 
Tank container 

Westerwalder Eisenwerk Gerhard GmbH 
Inventor(s):Gerhard, Helmut 
Application No. EP88104122 EP, Filed 19880315, A2 Published 19881005 ,A3 Published 19881214 

Granted 19911113 



Abstract: 



In a tank container, the tank (16) which is formed of a plurality of parallel cylindrical shells (17 18) is 
connected by saddle structures (19) to a pair of end frames (10). The saddle structures (19) each consist 
of a U-bar (20) having its legs welded to the respective shell (17, 18) and two L-bars (21, 22) welded to 
the lower traverse (13) and, respectively, the corresponding corner upright (11, 12). 
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Title in French: Conteneur-citerne 



Title in German: Tankcontainer 
Go to Claims 

Detailed Description 

The invention relates to a tank container of the type set forth in the preamble part of claim 1. 

A tank container of this type is known from US-A-4,593,832. There, the tank which has its envelope 
formed of a plurality of part-cylindrical shells is connected to end frames by means of saddle structures 
each of which comprises an end ring welded to the tank head and a saddle ring fixed to diagonal struts of 
the respective end frame. During assembly, the two rings may be displaced with respect to each other to 
compensate lengthwise tolerances and are subsequently welded together. 

In case of very high accelerations along the tank axis, as occur in severe buffing tests,- the tank.may 
undergo permanent deformation because the diagonal distance between the lower corner fitting and the 
nearest connecting point at the diagonal strut of the end frame results in excessive torque. 

With a tank the envelope of which is formed of a plurality of adjacent part-cylindrical shells in order 
optimally to utilize the volume defined by the end frames, there is insufficient space for lower diagonal 
supports known from US-A-4,603,788, which form additional supports for a tank otherwise mounted by 
end saddles and introduce the forces immediately into the lower corner fittings. 

It is the object of the invention at least partly to overcome disadvantages as occur with comparable prior 
art tank containers. A more specific object of the invention may be seen to reside in providing a saddle 
support for a tank container of the type initially referred to, which permits introducing axial forces into 
the lower corner fittings along a straight line and over a distance that is as short as possible and which, at 
the same time, consists of a small number of readily manufactured parts permitting simple assembly. 

The solution to this object according to the invention is set forth in the characterizing part of claim 1. The 
saddle structures thus provided may each consist, in their simplest form, of one U-bar and two L- or 
angle bars, i.e. of inexpensive, commercially available profiled material. During assembly, the two L-bars 
may be moved relative to the U-bar welded to the tank both in the longitudinal direction and transversely 



- thereto so that tolerances may be compensated. The final welding of the L-bars to the end frame and 
U-bar is done in a state in which all parts are positioned relatively to each other so as to result in the 
desired configuration. A dimensionally accurate assemblage of a pre-fabricated tank with pre-fabricated 
end frames is thus facilitated by moving and subsequently welding light-weight structural parts without 
much labour or corrective and adaptive flame cutting or forming. 

When the tank envelope is formed of a plurality of parallel part- cylindrical shells, the corner region which 
exists between the tank envelope and the end frame and is about triangular if viewed in the axial direction 
has a comparatively small area. Therefore, the U-bar is close to the corner fitting with relatively short legs 
so that the forces which the tank applies to the U-bar are transmitted to the end frame in the close vicinity 
of the corner fitting via the L-bars connected to the U- bar. 

DE-A-1 937 192 discloses a tank container which is mounted by brackets provided in the two lower 
corners. These brackets, however, are structures of complicated shape which must be adapted not only to 
the tank but also to the space existing between the tank and the frame and therefore do not permit the 
compensation of tolerances. Moreover, they require a framework with a complete base structure and thus 
do not allow a mere end-side mounting ( A ) of the tank to end frames. 

The developments of the invention according to claims 2 to 4 result in an advantageous fixation and 
stiffening of the U-bar relative to the tank. The arrangement of claim 4 is particularly useful to avoid peak 
stresses. In the development of the invention according to claim 5, the L-bars serve not only to fix the 
U-bar with respect to the end frame but also to stiffen the L-bar itself 

Further reinforcing measures are characterized in claims 6 and 7, the arrangement of claim 6 being 
particularly useful in permitting that rigid grappler arm lifting areas as regularly required on land tank 
containers and tanks for changing transport forms are provided without additional expense or extra 
weight. 

Claims 8 and 9 relate to different ways of mounting ( A ) the L-bars, depending on the space available and 
the shape of the U-bar. 

The development of the invention according to claim 10 results in the advantage that "commercially 
available isosceles angled profiles may be used for the L-bars. 

Embodiments of the invention will now be explained with reference to the drawings, in which 

• Figure 1 is an end view of a tank container, 

• Figure 2 is an enlarged view of the left-hand lower corner region of the tank container of Figure 1, 

• Figure 3 is a lateral view of the right-hand lower corner region, as viewed in the direction of the 
arrow III in Figure I, and 

• Figure 4 is a view similar to Figure 2 showing a modified embodiment. 

The end frame 10 of the tank container shown in Figure 1 consists of two corner uprights 1 1, 12 and two 
traverses 13, 14 interconnected by corner fittings 15. The tank 16 is connected to the end frame 10 by 
two saddle structures generally designated 19 in Figure 1. 

The tank 16 includes an envelope formed of two part-circular cylindrical shells 17, 18, the axes of the two 
cylinders extending parallel to each other in a common horizontal plane. Alternatively, the tank envelope 
may be formed of three part-circular cylindrical shells with parallel axes contained in one horizontal plane. 



. Tank containers having envelopes of this type are known e.g. from US-A-3,799,383. In a further 
modification for which the saddle- type mounting (*\ described below is suitable, the tank envelope is 
formed of four parallel part-circular cylindrical shells the axes of which define in a transverse plane the 
four corners of a rectangle. A tank container with such a tank is known from US-A-4,593,832. In all 
these tajiks in which the envelope is made of a plurality of part-cylindrical shells, the approximately 
triangular region defined in Figure 1 by the lower traverse 13, the left-hand or right-hand corner upright 
11,12 and the projection of the respective shell 16, 17, is relatively small as compared to a tank container 
having a full-circular cylindrical tank ( A ) envelope. 

Each of the two saddle structures 19 according to Figures 1 to 3 includes a U-bar 20 having the edges of 
its legs 24 welded to the respective shell 17, 18 and two L-bars 21, 22 having the edges of both of their 
legs welded to the upper surface of the lower traverse 13 and, respectively, the innersurface of the 
corresponding corner upright 1 1, 12. An outer surface of each L-bar 21, 22 is welded to the outer surface 
of the web 23 of the U- bar 20. " " 

In the embodiment of Figures 1 to 3, the U- bar 20 has a comparatively wide web 23 and comparatively 
short legs 22. This on the one hand results in sufficient contacting surfaces between the web 23 of the 
U-bar 20 and the respective leg of the L-bars 2 1 , 22, and on the other hand leaves sufficient 
cross-sectional area in which the L-bars may be readily inserted. 

Upon assembly, the tank 16 with the U-bars 20 welded thereto is brought into the desired alignment with 
respect to the end frame 10 whereupon the L-bars 20, 21 are inserted and moved horizontally along the 
traverse 13 and, respectively, vertically along the upright 11, 12 until they contact the outer surface of the 
web 23 of the U-bar 20. Subsequently, the edges of the legs of the L-bars 21, 22 are welded to the inner 
surfaces of the traverse 13 or upright 11,12, respectively. Until the L-bars 21, 22 are welded to the 
U-bar 20, lengthwise tolerances that may exist between the tank 16 and the end frame 10 may be 
compensated by shifting the tank in the axial direction. 

As appears from Figure 3, the L-bars 21, 22 extend in the axial direction of the tank beyond the axial 
width of the traverse 13 and uprights 1 1, 12. Also, the U-bar 20 welded to the respective tank shell 1 7, 
18 extends beyond the tank envelope and terminates short of the outer end surface of the end frame 10. 
Sufficient length for interconnecting the three bars 20, 2 1 and 22 is thus made available. 

At the other end, the U-bar 20 terminates at a reinforcing member 25 extending in the circumferential 
direction of the tank 16, the member 25 in the embodiment of Figure 3 having an L-shaped cross-section 
and terminating in low-stress rounded portions 26. Alternatively, the U-bar may terminate at a reinforcing 
ring which completely surrounds the tank envelope. 

As further shown in Figure 3, the end of the U-bar 20 facing the end frame 10 is supported by the tank 
head 27 by two junction plates 28 wich are fitted between the legs 24 of the U-bar 20 and the outer 
surface of the tank head 27, the free edges of the junction plates 28 extending in an inclined or curved 
manner from the outer end of the U-bar 20 to the tank head 27. 

As further indicated in Figures 2 and 3, the two junction plates 28 have their ends bent towards each 
other to result in a continous weld on the tank head 27. Peak stresses are thus avoided which are 
otherwise liable to occur at the free ends of welds of force transmitting members. 



Figure 3 also shows a generally rectangular junction plate 29 connected to the upright 12 which 
according to Figure 2 has its upper edge bent inwardly to form a grappler arm lifting area 30 and serves 



as a guide when engaged by grappler arras. According to Figure 2 the erannler arm lifW a ~o ™ ■ , 
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It isfarther indicated in Figure 2 that the diagonally downwardly and outwardly extending leg of the 
L-bar 21 welded to the raverse 13 may be extended by a junction plate 32 the lower ed«e of whi is 
inclined inwardly in the longitudinal direction of the tank The L-bar 21 m,» th„ hi , • 

way as ft. L-bar 22 by means of the junction plate 31. b ooth cXl^ctonSlLTal" 
advantageously welded to the vertical inner surface of the upright , {, 12 ',„„ traverse I3 ! fespecfcdy 

As assumed in Figure 2, the U-bar 20 is welded to the tank shell 17 1 8 in o„„t, , • 

^d legs 24 extend at an angle of 45* with ^£££5^£ 

L-bars 21, 22 are used, but the leg width may be different for the two L-bars 1 1, 12 as shown Z Rsure 1 
r e S atiVely Sh ° rt WhlCh h a — ndingly J^^^^"^ 



Depending on the size of the tank container and the load to be transmitted the saddle structures 1 9 
described above may be provided as the sole connecting elements between th tall6 an^tnd frames 1 0 
or in addition to other connecting elements provided in the upper frame area * 10 



Claims (English) 



2. 



3. 



4. 



st llff 1 r?77r Pn T fl ???a ^ (16) lmViD8 an enV6l °P e formed of a plurality of cylindrical 
shells (17 ? 18) ??? two end frames (10) each of wliich includes two corner uprights (1 1 12) and 
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parallel to the axis of the tank and having the edges of its two'legs (24) fixed to the S shell 
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The tank container of claim 1, characterized in that the end edge of the U-bar (20) facing awav 
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The tank container of claim 1 or 2, characterized in that the end of the U-bar (20) facing the end 
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The tank container of claim 3, characterized in that the ends of the junction plates (28) are bent 



towards each other to form a continuous weld on the tank head (27). 

5. The tank container of any one of claims 1 to 4, characterized in that the L-bars (21, 22) extend 
beyond the axial width of the end frame (10) in the direction of the tank (16). 

6. The tank container of claim 5, characterized in that the L-bar (22) fixed to the corner upright (1 1, 
1 2) is connected to a junction plate (29) forming a grappler edge (30). 

7. The tank container of claim 5 or 6, characterized in that at least one leg of at least one L- bar (21, 
22) is connected to a junction plate (31, 32) fixed to the inner surface of the end frame (10) facing 
the tank (16). 

8. The tank container of any one of claims 1 to 7, characterized in that the L-bars (21, 22) contact the 
web (23) of the U-bar (20). 

9. The tank container of any one of claims 1 to 7, characterized in that the L-bars (21 22) contact the 
legs (24) of the U-bar (20). 

10. The tank container of any one of claims 1 to 9, characterized in that the web (23) of the U-bar (20) 
extends at an angle of substantially 45° with respect to the corner upright (11, 12) and traverse 
(13)oftheendframe(10). 

Claims (French) 

1 . Conteneur-citerne comportant ???une citeme (16) possedant une enveloppe constitute d'une 
pluralite de coquilles cylindriques (17,18), ???deux cadres tenuinaux (10) dont chacun comprend 
deux montants d'angle (11,12) et deux traverses (13, 14), et ???des structures formant berceau (19) 
reliant la citerne (16) aux cadres terminaux (10), ??? caracterise en ce que chaque structure formant 
berceau (19) comporte: ???une barre en U (20) s'etendant parallelement a 1'axe de la citerne et 
ayant les bords de ses deux branches (24) fixes a la coquille respective (17,18) de telle maniere que 
son ame (23) soit inclinee, et ???deux barres en L (21,22) ayant les bords de leurs deux branches 
fixes aux surfaces interieures du montant d'angle respectif (11,12) ou de la traverse inferieure (13), 
une des branches etant soudee a la partie de surface parallele respective (23,24) de la barre en U 
(20). 

2. Conteneur-citerne selon la revendication 1, caracterise en ce que le bord terminal de la barre en U 
(20) eloigne du cadre terminal (10) est soude a un element de renfort (25) s'etendant dans le sens 
circonferentiel de la citerne (16). 

3. Conteneur- citerne selon la revendication 1 ou 2, caracterise en ce que l'extremite de la barre en U 
(20) tournee vers le cadre terminal (10) est supportee par des plaques de liaison (28) ajustees entre 
les branches (24) de la barre en U (20) et 1'avant de la citerne (27). 

4. Conteneur-citerne selon la revendication 3, caracterise en ce que les extremites des plaques de 
liaison (28) sont courbees Tune vers l'autre pour former une soudure continue sur 1'avant de la 
citerne (27). 

5. Conteneur-citerne selon Tune quelconque des revendications 1 a 4, caracterise en ce que les barres 
en L (21,22) s'etendent au dela de la largeur axiale du cadre terminal (10) dans la direction de la 
citerne (16). 

6. Conteneur-citerne selon la revendication 5, caracterise en ce que la barre en L (22) fixee au 
montant d'angle (1 1,12) est reliee a une plaque de liaison (29) formant un bord de levage (30). 

7. Conteneur-citerne selon la revendication 5 ou 6, caracterise en ce qu'au moins une branche d'au 
moins une barre en L (21,22) est reliee a une plaque de liaison (31, 32) fixee a la surface interieure 
du cadre terminal (10) tournee vers la citerne (16). 

8. Conteneur-citerne selon Tune quelconque des revendications 1 a 7, caracterise en ce que les barres 
en L (2 1,22) sont en contact avec Tame (23) de la barre en U (20). 

9. Conteneur-citerne selon Tune quelconque des revendications 1 a 7, caracterise en ce que les barres 
en L (21,22) sont en contact avec les branches (24) de la barre en U (20). 



